This paper uses a rotating panel of households to analyze wage differentials between public and private sectors in Brazil. Focusing on the transition of individuals between jobs available in the public and private sectors and controlling for individual time invariant characteristics, we find evidence of small wage differentials in favor of the public sector.
INTRODUCTION
Public and private sector jobs in Brazil differ in several dimensions. Wage differentials arising from these different dimensions can be explained by the hedonic theory of wages, formalized in Rosen (1974 Rosen ( , 1976 . In a competitive labor market, average earnings should vary to compensate for different job attributes. One of the main differences between private and public sector jobs in Brazil is the pension scheme of the public sector, where workers expect to receive higher pension benefits than their counterparts in the private sector. Another relevant difference is that public workers in Brazil have more stable jobs, that is, they can be dismissed only Brazilian Journal of Political Economy, vol 32, nº 1 (126), pp 72-86, January-March/2012 under very unusual circumstances. It is often claimed that these benefits compensate for lower wages in the public sector, which is in line with the hedonic theory. 1 There are some possible explanations for a wage premium in favor of public employees. For instance, Alesina, Baqir and Easterley (2000) argues that politicians may use public employment as a redistributive device. High wages could be the channel through which public employment may affect the income distribution. Another explanation is that the public sector is usually more unionized than the private one. Freeman (1986 Freeman ( , 1988 document and explain the causes of the surge of public sector unionism in the U.S. during the 1970s and 1980s. Robison and Tomes (1984) show that the rents to public sector reflect the increase in the unionization of this sector in the U.S.
Indeed, many studies in the literature show that wage differentials are in favor of public employees. There are several articles with public-private sector wage comparisons in the literature. For instance, Smith (1976 Smith ( , 1977 find public sector wage differentials using various public sector and compensation definitions in the U.S. Gunderson, (1979) and Shapiro and Stelcner (1989) also find wage premium in favor of Canadian public employees. Tansel (2005) documents wage differential in favor of male public employees in Turkey. Lassibilee (1998) evaluates the economic surplus that public sector workers receive compared to their private sector counterparts in Spain. Glinskaya and Lokshin (2007) show that the public sector premium ranges between 62% and 102% over the private-formal sector in India.
There are also some studies measuring the wage differential between private and public sector in Brazil. They usually rely on cross-sectional data. Macedo (1985) compares wages in state-owned companies with wages in similar jobs in private companies. He focuses on ten industries and found that state-owned companies did pay higher salaries. The author also estimates a wage gap controlling for other factors, recognizing that differences in workers characteristics could be driving his results. These estimates indicate that public enterprises pay on average higher wages to workers with identical observed characteristics and in the same occupation than their private counterparts. His estimates of the public sector premium vary between 70% and 250% of the average wage in the private sector depending on the methodology used. By focusing on very specific occupations for pairs of enterprises in specific industries, he shows that large wage differentials persist even when comparing very similar workers in the same occupation and, in firms of similar size in the same industry. Tannen (1991) found that returns to education vary within sectors, with higher returns to education in the public sector for those with elementary school or a 1 The president of a government research agency also went on to say, based only on raw descriptive statistics, that civil servants receive lower salaries than workers in the private sector: "In the limit, the private sector pays higher salaries than the public sector", Márcio Pochmann, IPEA president (Jornal do Comércio, October 19 th , 2007).
higher education degree, while the return was lower in the public sector for those with high school diplomas. Fogel et al. (2000) investigate the wage loss public employees leaving the public sector would suffer if incorporated into the private sector. They use microdata from a 1995 survey of households and calculate the wage gap between the two sectors. They find a positive gap in favor of public employees although this difference gets reduced when they include controls. This last result indicates that individual characteristics of the labor force in both sectors may be driving the differences. Their study reveals significant heterogeneity in the premium inside the public sector, with the wage premium being higher for federal public employees, than for other levels of government. Belluzzo et al. (2005) use a quantile regression approach to find that the wage differential varies for different quantiles as well as for the different government levels and regions. Again the gap favors public employees, with decreasing premia as one moves towards the higher part of the distribution of wages.
Wage differentials do not necessarily translate into a genuine wage premium: when workers are heterogeneous, it is possible that some of them will self-select into the sector where they are more productive, as in Roy (1951) . Unconditional comparisons of wage means would be misleading, since workers differ in observable and unobservable attributes. For instance, workers in the public sector may be more educated compared to their peers in the private sector. It is possible that part of the wage gap could be explained by differences in education attainment. One way to get around this problem is to add controls in a regression framework. In the literature, these control variables usually include gender, experience, race, and industry.
The presence of unobservable attributes may pose additional problems, since these characteristics may jointly determine sector choice and earnings. For example, a more risk-averse individual prefers the public sector in which the probability of dismissal is lower. Furthermore, it is possible that risk averse workers are more prone to effort, resulting in higher wages.
Studies with Brazilian data on this subject, deal with these potential problems only by adding controls in the regressions. Therefore, they are only able to capture wage differences related to observable characteristics, disregarding the potential bias caused by unobservables. This paper fills this gap in literature by directly controlling for worker unobservable characteristics, as long as they are time invariant. This approach is possible only because we exploit the panel data structure of the monthly employment survey (PME) conducted by the Brazilian national statistics agency -IBGE. We use a fixed-effects estimator in order to control for time invariant unobservables. Furthermore, we estimate the wage premium for different subgroups of the population by adding interactions between the sector status and some attributes of interest, such as gender, age, schooling, race and region.
Our main results do not show evidence of a large wage premium in favor of the public sector employees. In our benchmark regressions, we find premia that, when statistically significant, are always less than 5%. In fact, depending on the type of employment transition and on the type of compensation (hourly or monthly wages) the wage differential becomes statistically insignificant. In any case, the magnitudes we find are much lower than those from most previous studies. This paper is organized as follows. The second section reviews the rules that govern public sector employment in Brazil. Third section presents the data set. The empirical strategy and identification assumptions are discussed on the fourth section. The fifth section presents the results. The sixth section concludes.
OVERVIEW OF THE PUBLIC SECTOR IN BRAZIL
In Brazil, as in other countries, rules and conditions for employment in the public sector differ from the private sector. In the Brazilian case, formal public employment can take four different types: statutory, contractual, special, and appointment. Statutory employment, different from the use of the term in the U.S., 2 is governed by a set of special rules which includes, among other things, life-time contracts from which employees cannot be discharged, except for misconduct, and a pension scheme that is far better than the scheme available to formal employees in the private sector. Contractual employees are subject to the same rules as employees in the private sector. This type of employment is governed by the "Consolidação das Leis do Trabalho" (CLT) which was enacted to consolidate Brazilian labor laws in 1943. These employees, however, do not enjoy the same level of stability or the generous pension scheme of statutory employees. Both, statutory employees as well as contractual public employees are hired through a open competitive examination, for which a determined level of formal education is required.
The special employment category refers to those workers hired under exceptional circumstances, in cases such as urgent need or, need for extraordinary skills. These employees have a pre-determined, in general short, term of employment specified in their contracts and are entitled to the same benefits as those under contractual employment (CLT). The fourth form of employment in the public sector refers to those employees appointed by government officials. This form of employment also has the same degree of protection and benefits dictated by CLT. In general all forms of formal employment in the public sector are protected and all have at least the same level of benefits as those in the private sector. The most important difference relates to statutory employment. In fact, this type of employment with higher benefits, has been, since its institution in the constitution of 1988, the dream job of public employees and it is at the center of discussion in the public service policy debate.
We measure the wage differential coming from three forms of transition. First, we analyze the transition of individuals between statutory employees in the public sector and other formal employees (public and private contractual employees). Second, we look at the wage differential between contractual employees in the public and private sectors excluding statutory employees. Finally, we esrtimate the wage differential between private ans public employees regardless the contract type.
DATA
The "Pesquisa Mensal de Emprego" (PME), or Monthly Employment Survey, is a monthly rotating panel of dwellers in six major metropolitan areas in Brazil (São Paulo, Rio de Janeiro, Belo Horizonte, Salvador, Porto Alegre and Recife). These metropolitan areas represent approximately 30% of the Brazilian population. 3 We used data from March 2002 to December 2004.
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The survey collects data on schooling, labor force participation, employment, demographics, and earnings of each member of the household, age ten and above, for every interviewed household. Approximately 100,000 individuals in 35,000 households are interviewed every month. Households are interviewed once a month for four consecutive months, then there is an eight-month window when they are out of the sample; after this period, the household is interviewed for another fourmonth period. For instance, suppose that the first interview was conducted in January. The second, third, and fourth interviews will take place in February, March and April of the same year, respectively. From May to December the household will rotate out of the sample. From January to April of the following year the household is interviewed again and, after this spell, the household is permanently excluded from the sample.
The survey is released in a way that does not identify each single individual. Only households are individually identifiable and, therefore, we track each household over time and match individuals inside each household according to their characteristics (e.g., month and year of birth, gender along with the survey's household identification codes).
We then conduct a series of checks to minimize the possibility of having individuals wrongly matched over time, for instance, we check that age and schooling does not show unreasonable differences across interviews (e.g., age difference between interviews twelve months apart cannot exceed one year).
The survey releases the monthly wage received from the primary job which we use alongside with the information on the number of hours worked in the previous week while calculating hourly wages.
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To deal with seasonality issues we use only observations exactly twelve months apart. We choose these two observations for each individual, in order to maximize the number of transitions between one kind of employment and another (e.g., from statutory to contractual) in our sample. In the sample we have formal employees of public and private sectors, 24 years old and older, with positive hours worked and wages earned in the week immediately before the interview. Table 1 presents the descriptive statistics of our sample which are based on the first interview of each individual, except for the information for monthly and hourly wages which are the average between first and second interviews.
Throughout this paper we use three samples, focusing on the different employment transitions. One sample addresses the transition between statutory and contractual (public and private) -referred as SC transition henceforth. The second sample addresses the transition between contractual private and contractual public employees -PPc henceforth -which excludes statutory employees. 6 The third sample addresses the transition between private and public employees regardless the contract type -PPtotal henceforth.
The left side of Table 1 shows the statistics for the SC transition sample, and reveals that around 78% of workers are under contractual employment. The metropolitan region of São Paulo/SP is the one with the highest proportion of contractual employees (84%) followed by Porto Alegre/RS (79%), which is not surprising given that both regions have the strongest presence of formal private sector jobs. Recife/PE, in the Northeast, is the metropolitan area with the lowest degree of contractual employees.
In the middle of Table 1 , it is shown the descriptive statistics for the sample used to study the wage differential between private and contractual public employees (PPc). Around 93% of workers are in the private sector. The metropolitan areas display similar proportions of private sector employees, only Salvador/ BA and Recife/PE have less than 90% of employees in the private sector.
The last two collumns of Table 1 depicts the descriptive statistics of the PPtotal sample; 72% of the employees are private. Once more, the two metropolitan areas in the Northeast of the country (Recife and Salvador) have the strongest presence of public employess.
On average, hourly earnings of contractual employees are only 61% of earnings of statutory employees. When we compare monthly wages, contractual work-ers earn 69% of what statutory workers earn, which reflects the fact that statutory employees work fewer hours. On average statutory employees do work fewer hours, are older, and have more years of education than contractual employees. Looking at the PPc transition sample, on average, hourly earnings of private sector workers represent 73% of earnings of workers in the public sector. Again when we compare monthly wages, private sector employees earn 79% of what public sector employees earn, and on average public employees work fewer hours, are older and have more education than private employees. As for the PPtotal transitions, private emplyees earn 38% less than the public ones, work more hours, are younger and less schooled.
Our use of a panel data set and a fixed-effects estimator relies on the transition of some individuals from one employment status to another. Table 2 shows the pattern of transitions in our sample: of the 887 contractual workers in the public sector during the first interview, 55% move into statutory status, while of the 11,139 workers initially in the private sector, only 2.5% move to statutory employment with an even smaller fraction (1.3%) moving from the private sector into public sector as contractual employees. Also, most transitions into statutory status come from workers already in the public sector, under contractual employment (491 transitions into statutory from contractual public, and only 276 from the private sector). In total, we have 1,507 (9.8%) workers changing status within one year between contractual (both private and public) and statutory or vice-versa.
Given that a statutory job seems preferable to a contractual job, it is striking that there are so many transitions from statutory to contractual (740). One possible explanation for the high number of transitions from statutory to contractual employment, is that switchers may be young and take private sector jobs because the dynamics of the private sector offers them better career growth opportunities. Another possible explanation, very different from the former, is that switchers may be close to the age of retirement (sometimes compulsory) and take less attractive contractual jobs, the earnings from which will only complement their retirement earnings from the public sector pension fund. However, when we look at the characteristics of switching workers, we see that switching workers and statutory nonswitchers (Always Statutory) are older but not close to regular retiring age, there is also a higher proportion of females among switchers.
7 Statutory non-switchers have a higher wage (hourly or monthly) than any other group and work fewer hours. Most striking is that statutory employees that switch into contractual employment have much lower wages than statutory non-switchers. 8 Since we cannot find a good explanation for the high number of transitions 7 Another possible explanation for the switching age to be around forty, is that switchers have reached a flat portion of the wage-age curve of their employment sector, but estimating the wage-age curve for the different sectors and comparing them have shown that not to be the case. from statutory to contractual employment and taking into account the possibility of misreporting in the survey, we also look at the transition between contractual public and contractual private employment and also transitions between private and public jobs regardless the contract type.
EMPIRICAL STRATEGY AND IDENTIFICATION
We rely on the transition of individuals from one type of employment to another to identify the wage differential. Unlike previous studies, by using a panel approach we are able to control for individual fixed effects.
We estimate a benchmark equation: Vector t i X , is a dummy variable indicating the year (to eliminate any aggregate trend in the wage rate).
The fixed effect framework does not allow us to include variables that are constant over time, such as gender and race. Also, since the universe of analysis includes only individuals over 24 years old (above school age), education does not change over time for most of the individuals and in fact, we exclude those individuals with changes in education levels.
We are also interested in how the wage differential changes within the wage scale and for the different education levels of individuals. In order to assess this, we run regressions including interactions between employment status and the relevant scale:
where V i is a vector of time-invariant characteristics, while the vector of coefficients f measures how the wage differential varies with the characteristics described by
In both regressions we assume that the error term can be broken down into two components
9 When we analyze transitions between contractual private and contractual public, we have Even if there are unobservable characteristics which jointly determine employment status and earnings, q will be a consistent estimator so long as those characteristics are constant over time. The ability to control for unobservable characteristics is one of the advantages of our strategy in comparison to other approaches that rely on two-step estimation procedures, which require the correct specification of the joint distribution of the errors in the wage equation and in the status choice equation.
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RESULTS
In our benchmark regressions we use a fixed effects estimator which we favor over a random effects model. The random effects model does not provide a consistent estimate when the regressors are correlated with the individual effects. In Table  3 we present the results of a Hausman test, which rejects the random effects model, concluding that individual effects are indeed correlated with the regressors.
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Our estimates for the SC transition indicate a monthly wage differential in favor of statutory employees of only 2.8%, as shown in Table 4 . When we calculate the differential using hourly wages, we find a wage differential of 4.6%. We favor the monthly wages estimates because they, more closely, reflect the income of workers and this might be the relevant factor in the decision to switch from one form of employment to another. Our benchmark regressions for the PPc transition result in a wage differential in favor of contractual public workers of 3.9% when regressing hourly wages, however this result is significant only at the 10% level. When we use monthly wages we do not find a statistically significant wage differential (with magnitude of only 2.8%). As for the PPtotal transition, we find significant results for the hourly wage only, indicating a wage differential of 3.7% in favor of public employees.
We conduct a robustness check that refers to the direction of transition. We create two dummies of interest in order to capture the direction of transition. We estimate regressions with one dummy variable for the transition from contractual into statutory (private into contractual public, in the case of the PPc sample) and another dummy variable for the transition from statutory into contractual (contractual public into private). Results (availble upon request) show that moving from contractual to statutory employment is associated with an increase in monthly wages of 2.4% (3.8% for hourly wages), while the monthly wage loss when moving from a statutory job to a contractual one is of 3.3% (5.5% for hourly wages). We cannot reject, however, the hypothesis that both coefficients are statistically the same: the loss in one direction is the same as the gain in the opposite direction, which implies that statutory employment does pay a slightly higher salary, independent of the direction of transition. This is a relevant robustness check since, as we stressed before, we are only controlling for time invariant characteristics. It is possible that time variant characteristics may explain earnings and the decision to switch from one form of employment to another. However because the wage differential is the same regardless of the direction of transition this seems to be a less important source of bias.
The results of this same robustness check for the PPc and PPtotal transition samples are similar. The coefficients, are not statistically significant and we cannot reject the hypothesis that coefficients for both directions are statistically equal to zero.
To complete the analysis we break down the wage differential for different groups, by estimating regressions including interaction terms as described in equation (2). The results of these regressions are presented in Table 4 . Looking at the results obtained using the SC transition sample and hourly wages, we find weak evidence that less educated public servants get a higher premium than other statutory employees. In particular, employees with a degree representing eight years of education earn 10% more than employees without any degree (the base group) which is higher than the difference for individuals with more education. In fact, we cannot reject the hypothesis that more educated employees get the same premium as the base group, moreover, if the wage differential is estimated for monthly wages, then we find that no group gets a higher premium.
When we look at the results for the PPc transition sample, for monthly or hourly wages, we see that males get a much higher premium than females. The lower part of Table 4 presents the difference in premia by metropolitan area. The reference group is the metropolitan area of Recife/PE, which displays the highest premium looking at the SC transition, although we cannot reject the hypothesis that all areas have the same premia. Regarding the PPc transition sample, Salvador/ BA is the only region in which we find a statistically significant difference from the base group.
As for the PPtotal sample, we find similar results as the PPc sample. There are two main differences. First, the wage differential is higher for employees with high school and lower differential for those in São Paulo metropolitan area. The later result could reflect the higher tightness of the private labor market in São Paulo.
Finally we break down the wage differential by the wage scale. Table 5 shows the regressions results. We see that wage differentials, for the SC and PPtotal transition samples, are statistically different from zero only for the 2 nd and 3 rd wage quartiles, while we cannot reject the hypothesis that the wage differential is the same for this two quartiles of wages.
12 For the PPc transition sample, regressing hourly wages, the only statistically significant wage differential is for the 3 rd wage quartile, while we do not find any wage differential for monthly wages.
CONCLUSION
In this paper, we have looked at wage differentials between public and private employees in Brazil. We analyze the wage differential between statutory and contractual employment, and we also analyze the wage differential between contractual workers in the public and private sectors.
Our findings show no compelling evidence of a large wage differential between public and private employees. Whenever we find a statistically significant wage differential it is less than 5%. Moreover, it either gets reduced or becomes statistically insignificant if we use a different wage measure. When we use monthly instead of hourly wages the estimated premia are less than 3% and, in fact, the hypothesis that this differential is zero cannot be rejected in the case of the wage differential between contractual employees.
We used a panel of individuals which allows us to control for unobservable individual characteristics that are constant over time. Although the strategy of fixed effects we used fills a gap in the literature and complements previous research on Brazilian wages, our results rely on the assumption that the employment status decision is not correlated with wages through the time variant part of the error term. We do not control for the possibility that time variant individual unobservable characteristics jointly determined earnings and employment status, however the fact that our estimates are invariant to the direction of the transition, indicates this is not an important problem. Standard errors in parentheses * significant at 10%; ** significant at 5%; *** significant at 1% + interest is either Statutory status or Contractual public * significant at 10%; ** significant at 5%; *** significant at 1%
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